Characterisation of histone variant distribution in human embryonic stem cells by transfection of in vitro transcribed mRNA.
Recent studies, primarily in mouse embryonic stem cells, have highlighted the unique chromatin state of pluripotent stem cells, including the incorporation of histone variants into specific genomic locations, and its role in facilitating faithful expression of genes during development. However, there is little information available on the expression and subcellular localisation of histone variants in human embryonic stem cells (hESCs). In this study, we confirmed the expression of a panel of histone variant genes in several hESC lines and demonstrated the utility of transfection of in vitro transcribed, epitope-tagged mRNAs to characterise the subcellular localisation of these proteins. The subcellular localisations of variant histone H3 (CENP-A, H3.3), H2A (MACROH2A, H2AX, H2AZ, H2ABBD) and H1 (H1A, HB, H1C, H1D) were examined, revealing distinct nuclear localisation profiles for each protein. These data highlight the differences between murine (m) ESCs and hESCs, including the presence of a MACROH2A-enriched inactive X chromosome in undifferentiated XX hESC lines. We also provide the first evidence for MACROH2A accumulation on the Y-chromosome in XY hESCs.